Abstract. In this poster we present a framework of the elements of co-design sessions with children. The involvement of children in the design process is important in order to understand their needs but it is often considered a complex practice. Considering a thorough appreciation of this practice as the basis for its accurate application, we addressed its complexity in a framework. To do so, we identified and organised elements that have an impact on co-design sessions in who, where, when, what and how dimensions. This theoretical framework aims to support novice practitioners in their decisions when coordinating co-design sessions.
Introduction
A User-Centred approach is recommended in the design of novel technology for children in order to reduce the discrepancy between the system conceptual model, defined by adult designers, and the mental model of children users. Designers usually refer to cognitive development stages of children to identify the users' capabilities and skills that need to be mirrored in the product requirements, i.e. [1, 2] . In addition to the reference to developmental models, it has become a common practice to involve children during the design and evaluation of products to make sure that the requirements are actually met. Engaging children throughout the design process can take several forms depending on the degree of participation children are allowed, from simply users to equal partners [3] . Over the last decade, there has been an increasing tendency to explore children's involvement in the early stages of the design process, i.e [5, 6, 4, 7] . The broad term 'co-design' means that users are asked to do things, instead of only being asked about a topic or observed in specific situations; this takes the designers to a deeper level of understanding of the user's way of thinking about the world [8] . When it comes to children, engaging them in design activities also helps overcome the limitations that arise from their not fully developed language and social skills, while at the same time encouraging their potential for creativity and imagination.
As concluded by Nesset and Large [9] , when reviewing design projects that involved children, the advantages in terms of innovation and appropriateness of design outweigh negative factors, like cost in terms of time and resources needed. Therefore, ''the real issue would seem to be […] how to more effectively engage children in the design process'' [10] . In a similar way, in a special issue of the coDesign journal, all the studies agreed on the value of including children in the early stages of design and in the decision making process, but highlighted practical difficulties and the need for guides and directions for designers and researchers who want to organise and conduct meaningful participations [11] . More recently, [12] proposed a framework for supporting the choice of certain methods by relating the characteristics of children with the characteristics of design methods. As suggested by [13] , research that aims to support the Interaction Design practice has to be based on a deep understanding of design as a complex human activity of inquiry and action. Taking all these research directions into account, we wanted to increase the awareness of all the elements involved in a co-design session that influence its output by organising them into a framework. The framework we present in this poster is of 'explanatory' [14] as it presents concepts or dimensions to consider in designing experiences, rather than presenting a set of steps or principles to follow.
Defining a Framework
From the analysis of the research reported in the literature and from our own experience in the field [15] [16] [17] we identified elements that are determinant in codesign sessions with children and need to be considered when managing resources for gaining access to children, for running the co-design sessions or for analysing the results. We consider these elements to also play a significant role in what we identified as critical aspects for the researchers, i.e.: determining researchers' expectations of the outputs, considering children's perspectives, pondering practical constraints, dealing with not-programmed incidents, and managing sessions' outputs. Our aim is to organise the complexity of co-design with children in a way that highlights the importance of each element in the handling of a co-design session. We understand the coordination of a design session as defining the design objectives and variables to involve in the session. Once researchers identify the objectives and the available resources as initial requirements, the decisions concern all those elements involved in the experience of the session. We adopted a who-what-when-where-how (WH/HW) structure as an easy-to-remember way to group these factors, also used by [18] for planning evaluation sessions. The 5 WH/HW dimensions are presented as tables to summarise the implications behind the decisions on the single variables involved in the sessions 1 .
The who section includes consulting experts to support and validate the definition of activities. These experts can be teachers or developmental and educational experts whose advice is strategic for understanding children's skills and potential contribution. In the same section facilitators, like observers or assistants, are considered -these need to share the same approach on the activities, understand their role, comprehend the activity goal, and the expected output. In this respect researchers should be aware of observers' effect and countercheck possible influences this may have on children's contributions. 'Children' do not appear as a specific variable of this section: since, as they are the main focus of the design session, their perspectives are addressed in other variables (i.e. experts advice, grouping, fun, distractions, etc.). For example, grouping strategies have an effect on the session's output: working in group can provoke discussion and chaining of ideas but may inhibit more introvert children, while individual work has the side effect of taking more time or leading to less ideas [12, 16] .
The where section presents hints for space location, either familiar contexts for children but less controllable for researchers, or lab-type spaces that are less natural contexts for children. Concerning space distribution, children doing activities simultaneously in the same room can save time and resources but there will be an increase of chaos and distractions.
For the when section, options are presented for time management in terms of duration of activities and tasks, inclusion of breaks, and flexibility to adapt to unexpected events.
The what section includes a table with an alphabetic list of the most common techniques used in co-design sessions for children. Each technique has a brief description of its intended aim, some examples of possible variations, identification of the design stage of application, indication of the required children's skills, and a summary of the pros and cons of its employment. The introduction of props and of variants of creative techniques is important to trigger children's ideas and adapt to children's different ways of expressing themselves.
The how section considers ethics on privacy and security issues, together with tips on the different ways to brief the activity and hints on data collection. This last point is directly related to the analysis of outputs, which is essential to determine the session's success. For example, recording the progress of children's ideas and their explanations of the outputs can facilitate researchers' afterwards interpretation.
The aim of this framework is to support novice practitioners in reflecting on the implications of each element when taking decisions and outlining a detailed plan of their session. For example, if researchers want to involve children in the design of a computer game on a specific topic, they would check with the teacher whether that topic is suitable for the selected group of children to work on, or alternatively, look for a different group of children or adjust the topic to the available group. In a different example, if researchers are looking for a wide range of inputs in a limited time, they can ponder to organise a session with a whole group of children and recruit several assistant researchers to record the outputs rather than having small groups of children at a time to explore a topic in depth.
Conclusions and Future Work
The nature of the co-design with children practice and the endless variety of design situations and approaches makes it neither feasible nor sensible to create an exhaustive checklist for supporting novice practitioners in co-design sessions with children. In line with [13] and [19] views on research on design practice, design practitioners need concepts to 'think about' rather than 'guidelines' to tick off in a prescriptive way. In this paper we have organised elements involved in co-design sessions with children according to a WH/HW structure and presented their implications for the co-design session. This framework is the result of research based on literature and direct experience in the field and it provides theoretical references to use in practice. Once it is available to other practitioners of our research group, we will gather qualitative data to evaluate its effectiveness and refine its structure. Future work may also involve the creation of a practical tool based on this framework.
